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emigrants. But Mr. Oakenfull goes beyond his 
brief when he dwells on the superiority of Brazil 
to the British Colonies, particularly in relation 
to the price of land. It must be remembered that 
Brazil is as yet only partially developed, and the 
present economic situation may be gauged by the 
value of the national securities. While Canada 
3 per cents, are now quoted at 83, Brazil 4 per 
cents, of 1910 stand at 49. No doubt this is 
owing to temporary causes,-but for the intending 
emigrant the contrast is significant. 

Improved Four-Figure Logarithm Table, Multi¬ 
plication and -Division Made Easy. By G. C. 
McLaren. Pp. 27. (Cambridge: At the 
University Press,. 1915.) Price is. 6 d. net. 
These tables aim at popularising logarithms. 
Like other four-figure tables they give the 
logarithms of numbers from 1000 to 9999. While 
the ordinary tables give these in one opening 
of two pages by means of difference columns, 
Mr. McLaren gives all the 9000 entries independ¬ 
ently, and so of course without difference columns. 
His tables consequently occupy nine openings or 
eighteen pages. Rapid reference to the various 
openings is made possible by “thumb-indexing,” 
anc! for speed there is probably nothing to choose 
between these tables and the customary ones. 
There is, a gain in accuracy, both because 
the use of difference columns is not trustworthy in 
the . last figure, and because of Mr. McLaren’s 
ingenious device of showing the last figure to the 
nearest third. Whether these tables seriously 
reduce the skill required for their use as com¬ 
pared with ■ the customary tables we have some 
doubt. We think their appeal will be chiefly to 
those calculators who require slightly' greater 
accuracy, than the customary tables allow and 
who at present use five-figure tables. D. M. 

Joseph Pennell’s Pictures in the Land of 
Temples. 40 illustrations. (London: William 
Heinemann, 1915.) Price 5 s. net. 

The sub-title to this attractive volume very well 
describes its contents. It runs : “ Reproductions 
of a series of lithographs made by him. in the 
land of temples, March-June, 1913, together with 
impressions and notes by the artist.” The illus¬ 
trations start at Taormina, proceed around 
Sicily—thence to Italy, and are continued in 
Greece. The book is dedicated to Mr. R. M. 
Dawkins, late director of the British School at 
Athens, who showed Mr, Pennell where he would 
find the temples. The artist says with becoming 
modesty that having seen the pictures Mr. Daw¬ 
kins expressed the opinion that they had 
“ something of the character and romance of the 
country.” It is unnecessary here to praise the 
work of so distinguished an artist; it is enough 
to say that the pictures convey just the impression 
which the temples made upon Mr. Pennell: “ the 
great feeling of the Greeks for site in placing 
their temples and shrines in the landscape—so 
that they not only became a part of it, but it 
leads up to them.” 
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LETTERS TO THE EDITOR. 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents. Neither 
can he undertake to return, or to correspond with 
the writers of, rejected manuscripts intended for 
this or any other part of Nature. No notice is 
taken of anonymous communications .] 

The Continuous Spectra of Gases. 

In spectroscopic literature there are many casual 
references to a continuous background in the vacuum 
tube spectra of various gases, such as oxygen, 
chlorine, etc. Usually these observations appear to 
have been confined to the visible region, and I can 
recall no comments on continuous spectra in the ultra¬ 
violet except in the case of hydrogen. Schniederjost 
(Zt. /. Wiss. Phot., 1904, p. 265) and Friederichs 
(Bonn Diss., 1905) observed such a spectrum at low 
pressures, which extended to a wave-length of about 
2100. The latter attempted to use the uncondensed 
discharge through a small capillary tube at about 
2 mm. pressure as a source for the photography of 
absorption spectra, but found that the results were 
unsatisfactory, even with exposures varying from 
twelve to twenty-four hours. 

In photographs of the hydrogen spectrum obtained 
With a large two-prism quartz spectrograph I have 
frequently observed this continuous spectrum. Al¬ 
though the resolving power of this spectrograph in the 
extreme ultra-violet is greater than that of a five-inch 
grating in the first order, there is no evidence of reso¬ 
lution into lines or bands. The spectrum appears to 
be uniformly continuous, and it seems likely that its 
gradual fading out in approaching the wave-length 
2100 is due rather to the absorption of the thick quartz 
system than to the lack of these wave-lengths in the 
emitted light. It appears to be due to pure hydrogen, 
for successive improvements in purity due to the 
removal of oxygen, water vapour, and nitrogen cause 
no noticeable change; nor does the addition of a trace 
of oxygen to hydrogen previously freed from that gas 
so far as possible cause any appreciable difference. 

It seems very unlikely that a continuous spectrum 
can arise from free vibrations within the atom or 
molecule, hence it has been usually ascribed to mole¬ 
cular collisions. In comparing different gases at the 
same pressure, the number of collisions would depend 
mostly on the mean velocity of the molecules, so that 
the number of collisions would rapidly diminish as 
the molecular weight increases; hence we might 
expect that the continuous spectrum of a light gas 
would be stronger' than that of a heavier gas. This 
was found to hold good for hydrogen, helium, and 
neon. Photographs were obtained of the spectra of 
these three gases in vacuum tubes prepared by Hilger. 
The pressure was about the same in all. With a two- 
minute exposure, the continuous spectrum of hydrogen 
was very intense, that of helium about half as strong’, 
and that of neon about one-third as strong. They all 
extended to about the same limit—that set by the 
transparency of the quartz. In all these cases the 
uncondensed discharge of a medium-sized induction 
coil was used. The introduction of a condenser almost 
completely obliterated the continuous spectrum. When 
a condenser is used the radiation probably comes from 
dissociated ions, with free periods little disturbed by 
molecular collisions. 

Nitrogen, krypton, and xenon did not show any 
continuous spectrum. 

Some tests showed that hydrogen tubes may render 
excellent service as sources for the study of absorption 
spectra in the ultra-violet. It was not found advisable 
to use capillary tubes, or to work at such low 
pressures as Friederichs did. The best results were 
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obtained with end-on tubes, from 5 to 10 mm. in 
diameter and about 30 cm. long, with quartz w'indows, 
and at pressures in the neighbourhood of 5 mm. The 
necessary exposure varies from five minutes to an 
hour, according to the width of the slit, the absorptive 
power of the medium, etc. I have obtained a beauti¬ 
ful photograph of the absorption spectrum of benzol 
vapour with fifteen minutes’ exposure. 

E. P. Lewis. 

University of California (Department of Physics), 
Berkeley, California, May 18. 


The Relation between Chromosomes and Sex- 
determination in “Abraxas grossulariata.” 

In a paper on this subject in the Journal of Genetics 
(vol. iv., June, 1914, p. 1) I gave evidence that in a 
strain of A. grossulariata which I have bred for several 
years two kinds of eggs are produced, having respec¬ 
tively twenty-eight and twenty-seven chromosomes. 
Since the somatic chromosome-number is fifty-six in 
the male and fifty-five in the female, it seemed evident 
that the eggs with twenty-eight were male-determin¬ 
ing, those with twenty-seven female-determining. In 
this strain some families in each generation consist 
entirely of females, so it was hoped to prove the cor¬ 
rectness of the conclusion with regard to sex-deter¬ 
mination by finding that in families consisting entirely 
of females all the eggs contain tw'enty-seven chromo¬ 
somes. I have now examined the eggs of several such 
families, and find, contrary to expectation, that the 
equatorial plate of the inner polar spindle contains 
twenty-eight chromosomes about as frequently as 
tw’enty-seven. The new' material confirms the observa¬ 
tion that twenty-seven occur in one spindle and twenty- 
eight in the other, but it seems to make it certain that 
the presence of twenty-eight chromosomes in the inner 
spindle doesmot necessarily cause the production of a 
male—at least, in the strain which produces all-female 
families. A possible explanation of the anomaly is 
that in all-female families a chromosome is eliminated 
at a later stage, but at present I have no direct 
evidence for this. I have material preserved in the 
hope of testing this suggestion, but the investigation is 
likely in any case to be a lengthy one, and circum¬ 
stances may prevent my continuing it for some 
months. I therefore make this short statement of the 
facts as at present known, in order that it may not be 
assumed that the existence of male- and female-deter¬ 
mining chromosomes has been finally demonstrated in 
Abraxas. 

Leonard Doncaster. 

Zoological Laboratory, Cambridge, June 7. 




Fig. 1.—B jiryoidal mass (section) with cavity. 
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has labelled them “ pseudomorphous after mispickel.” 
These, however, were formed on the outside of the 
calcareous spheres. I have also secured from the 
Fulwell Hill Quarry a few' specimens of the concre¬ 
tionary structure with cavities containing limonite in 
powder. There are, however, a large number of 
empty cavities that apparently once contained pyrites, 
which are free 
from the prevalent 
“ marl ” pow'der, 
from dolomite, or 
from any traces 
of anhydrite. 

They are from 
about J in. up to 
about 6 in. in 
diameter, are 
roughly spherical, 
but with project¬ 
ing cones; they 
are often decor¬ 
ated with strings 
of white calcite, 
though occasion¬ 
ally they are iron- 
stained (see 
Fig. 1). 

Rarely, more or 
less solid speci¬ 
mens are met 
with (Fig. 2) 
w'hich are casts 
of similar cavities, 
due to the deposit 
in them of cal¬ 
cium carbonate. 

Dr. J. Lister, of 
the Technical In¬ 
stitute, Tunbridge 
Wells, has kindly 
examined these for 
me, and has found 
them to contain a 
notable amount of 
calcium fluoride, 
which, so far as I 
am aware, is a 
new observation. 

Other kinds of cavities are occasionally met with 
in the concretions of these beds, but, except the so- 
called cells, there are no others of frequent occur¬ 
rence, while these, to which I am directing attention, 
are found in all the beds, both of limestone and marl. 
I have seen no traces of copper. 

George Abbott. 

2 Rusthal! Park, Tunbridge Wells, May 12. 


Fig. a. —Calcite cast of a cavity probably after 
FeS* Xl. 


Cavities due to Pyrites in Magnesium Limestone. 

In some districts it seems that iron pyrites formed 
an important constituent during the deposition of the 
Magnesium Limestone—not only in the north of Eng¬ 
land, but in America also in some of the Magnesium 
Limestones of the Cambrian age. 

The Durham beds at Fulwell Hill Quarry give us 
ample evidence of this, as regards the English beds, by 
their very numerous cavities, the shape of which, 
which cannot be attributed Itoi anhydrite, affords the clue. 
Unless carefully sought, the salts of iron are not 
noticed, nor are ferruginous band-stains conspicuous 
or frequent. 

Some years ago I obtained specimens from the 
Roker Cannon-ball bed; some of them, recently placed 
in the Jermyn Street Museum, have been examined 
by Mr. A. F. Hallimond, the assistant-curator, w'ho 
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POISONOUS GASES IN WARFARE AND 
THEIR ANTIDOTES. 

N the Concise Oxford Dictionary a “ Stink¬ 
ball ” is defined as “ a vessel containing 
explosives, etc., generating noxious vapours, used 
formerly in naval warfare and still by Eastern 
pirates.” The Germans have shown the world 
how science may be degraded in its application 
to the purposes of the pirate, and our military 
commanders have now' to deal w'ith a new weapon 
previously unheard of in the field. Steps have 
already been taken to provide protection for our 
men, but a survey of the whole question of the 
composition and the properties of the gases which 
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